The effects on 4-aminoantifolates on 5-formyltetrahydrofolate metabolism in L1210 cells. A biochemical basis of the selectivity of leucovorin rescue.
This report describes studies designed to evaluate possible inhibitory effects of diaminoantifolates on folate-dependent biosynthetic enzymes in intact L1210 leukemia cells. A novel approach is described which involves an assessment of the metabolism of and biosynthetic flux of the one-carbon moiety from (6S)5-formyltetrahydrofolate in folate-depleted cells. Pretreatment with methotrexate (10 microM), resulting in the formation of methotrexate polyglutamates, or continuous incubation with trimetrexate (1 microM) inhibited growth of folate-depleted L1210 cells in the presence of folic acid or 5-formyltetrahydrolate. In both control and drug-treated cells, double-labeled (6S)-5-[14C]formyl[3H]tetrahydrofolate was rapidly metabolized with the loss of the [14C]formyl group. Under all conditions, the predominant metabolite was 10-formyl[3H]tetrahydrofolate, detectable both intracellularly and extracellularly. In drug-treated cells, there was a remarkably small decrease in the level of 10-formyl[3H]tetrahydrofolate (approximately 30%) and a 10-fold rise in the level of [3H]dihydrofolate to less than 20% of the total folate pool. The incorporation of [14C]formyl group from 5-[14C]formyltetrahydrofolate into thymidylate, serine, and methionine was unaffected by the presence of 1 microM trimetrexate, consistent with the generation of sufficient 5,10-[14C]methylenetetrahydrofolate to drive these reactions. Similarly, the presence of methotrexate polyglutamates had no effect at the level of amino acid synthesis; however, carbon transfer into thymidylate was markedly inhibited. Even though 10-formyltetrahydrofolate was readily formed from 5-formyltetrahydrofolate in this model, the net incorporation of 14C from 5-[14C]formyltetrahydrofolate into purine nucleotides was inhibited by both methotrexate and trimetrexate treatments. Similar findings were obtained when [14C]glycine incorporation into purine nucleotides was monitored in cells incubated with unlabeled 5-formyltetrahydrofolate. Finally, in antifolate-treated cells incubated with unlabeled 5-formyl-tetrahydrofolate, transfer of 14C from [14C]formate or [14C]serine into biosynthetic products or incorporation of [3H]deoxyuridine into nucleic acids was potently inhibited. These results suggest that insufficient levels of tetrahydrofolate and 5, 10-methylenetetrahydrofolate were formed to drive these reactions despite the presence of high levels of 10-formyltetrahydrofolate.(ABSTRACT TRUNCATED AT 400 WORDS)